Introduction: This systematic review protocol describes the methods that will be used to evaluate the efficacy and safety of mindfulness meditation and cognitive behavioral therapy programs as a psychological intervention for insomnia disorders.
Introduction
Healthy sleep for humans restores function and vitality, promotes memory integration, and maintains immune function. Nonetheless, 10% to 12% of the world's population experience sleep disorders because of a variety of causes. [1] In Korea, the number of patients with insomnia has increased by 40.19% over the past 5 years [2] and the average sleep time in Korea was 7 hours and 41 minutes, the lowest among Organisation for Economic Co-operation and Development countries. [3] Individuals who experience sleeplessness more than 3 times a week now account for over 17.0% of the population. [1, 4] According to National Health Insurance Corporation data, the number of patients who have been treated for insomnia for the past 5 years (2013-2017) has exceeded 2 million, and the total cost of the treatment was estimated to be about 204.6 billion won in Korea. [4] This is not very different from other countries. [5, 6] According to the National Sleep Foundation Survey, from 2013 to 2015, 51% of US adults have at least one symptom associated with insomnia. [7] The US also has an annual expenditure of $107 to $920 billion for treating insomnia. [8, 9] In Canada, it was found to cost $5000 per treatment. [10] As such, insomnia has a high burden for the individual and society because of the high cost of evaluation and treatment. Nonetheless, patients who currently have insomnia are predominantly prescribed medications that can be abused by patients with chronic insomnia or can increase resistance-dependence, creating problems other than insomnia. [11] Untreated insomnia also increases the risk of heart disease, motor vehicle accidents, memory disorders, depression, and dysfunction. [12, 13] Without appropriate intervention, it can last for years after its development and the probability of other comorbid psychiatric disorders increases. [14, 15] Recently, a variety of programs using a psychological intervention have been use to increase the quality of life of patients with insomnia and to reduce the adverse effects of drugs in place of simple drug prescriptions. [16] Some patients experiencing sleeplessness may also have psychological problems with a behavioral aspect such as insomnia. [17] Typical psychological intervention programs include cognitive behavioral therapy (CBT) [18, 19] and meditation programs [20, 21] based on mindfulness, which are widely used and have demonstrated their efficacy in many places.
In particular, CBT aims to reduce the cognitive physiologically elevated arousal level, correct maladaptive sleep habits, and modify dysfunctional beliefs and attitudes toward sleep. [18] Thus, recently, many patients with insomnia have a preference for CBT over drug therapy with its risk of increasing dependence and side effects. In addition, the mindfulness-based meditation (MM) program, [20, 21] Kabat-Zinn's "Mindfulness-Based Stress Reduction" (MBSR), [22, 23] and meditation on sleep disturbances in cancer patients has been shown to improve sleep quality [24] and efficiency. Through a comparative study of medication-and mindfulness meditation use in groups of cancer patients, [25] it has been reported that meditation has a more positive effect on the improving sleep quality relative to drug treatment. In addition, research on mindfulness, well-being, and sleeping has consistently proven that mindfulness has a significant influence on improving sleep quality and quality of life. [26] Therefore, this study will systematically examine the effects of psychological treatment interventions, such as CBT and MM therapy, which both demonstrate that the mind is correlated with behavior, on sleep disorders. A systematic review of psychiatric interventions on existing insomnia disorders was conducted primarily on insomnia disorders and the effects of CBT programs before the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) was published in 2014. [14, 27, 28] In addition, subjects who undergo MM therapy are broadly classified as having mental disorders, [29] and there is limited research that clearly defines the subject as having a sleep disorder or insomnia. Thus, there is a lack of a systematic review of the effectiveness of mindfulness meditation (MM) and CBT, which is a psychological intervention program that modifies behavior by controlling the mind. This study will investigate the clinical efficacy of programs of standardized MM and CBT for solving the sleep disorders using findings studies published by June 2018.
We believe that the results of this systematic review and metaanalysis will help clinicians optimize treatment protocols for patients with insomnia introduce safe and effective insomnia disorders treatment strategies for use in clinical settings.
Methods and analysis

Study registration
The protocol for this systematic review has been registered in the International Prospective Register of Systematic Reviews (PROS-PERO) (registration number, CRD42018111217) on October 10, 2018. We will conduct a systematic review according to this protocol, but if protocol amendments occur, the dates, changes, and rationale for each amendment will be tracked in PROS-PERO. This protocol is reported in accordance with the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols 2015 statement [30] and the Cochrane Handbook for Systematic Reviews of Interventions. [31, 32] We will also search the reference lists of the relevant articles and perform a manual search on Google Scholar to identify any potential additional studies. We will also include Standard and Ideal as well as Core within the search range suggested by the COSI model proposed by the National Library of Medicine. According to the COSI model, we will include not only the literature published in journals but also "gray literature" such as theses and conference proceedings. There will be no language restriction and the period will be set from 2008 to August 2018.
The search terms will be composed of the participant term part (e.g., "Insomnia disorder and Insomnia") and the intervention term part (e.g., Mindfulness or MM or Cognitive Behavior Therapy or CBT or MBSR [33, 34] or MCBT). The search strategies for MEDLINE and EMBASE are shown in Table 1 and will be modified and used similarly for the other databases.
2.3. Inclusion criteria 2.3.1. Types of studies. We will only include randomized controlled trials (RCTs). Studies using inappropriate random sequence generation methods such as alternate allocation or birth day will be excluded. If only the expression "randomization" (that the heart governs the mind) is mentioned without the randomization methods, it will be considered an RCT and will be included in this review. Table 1 Search strategies for the MEDLINE and EMBASE. This study will include systematic review studies, in which structured MM programs and CBT programs are conducted for at least 6 weeks and medical outcomes such as sleep quality and sleep time are present. However other designs such as in vivo, in vitro, case reports or studies, retrospective studies, qualitative studies, and uncontrolled trials will be excluded, as will all studies that fail to provide detail results.
In brief, the search strategies using the patient/participants/ population/problem, intervention, comparison, outcome (PICO) and timing (setting, setting, and study design) approach are shown in Table 2 .
Types of participants.
We will include studies on patients, aged 20 to 60 years, with a diagnosis of insomnia or sleep disorders [40] using standardized diagnostic tools such as the DSM-5. There will be no restriction on the sex or race of the participants. However, studies will be excluded if the participants have other serious illnesses, such as severe physical illness or findings suggesting a medical condition (e.g., abnormal clinical laboratory test, ECG, Chest PA, and vital sign) such as Parkinson's disease.
Types of interventions.
The intervention methods included in this study are standardized MM programs and CBT programs. There are no other restrictions regarding the control intervention.
Types of outcome measures. The primary outcome measures are as follows:
Primary care outcomes were reported using the following measures of change in sleep time and sleep quality: a. Effect on sleep time
1. An activity recorder (Actigraphy) [41] that records activity during sleep worn on the wrist or ankle 2. Polysomnography ( [42] test, which is a medical examination that measures the physiological changes by measuring EEG [43] , EMG, EEG, ECG, snoring, and respiration, that is used to diagnose a disorder 3. A sleep diary is used to measure the patient's sleep habits, sleep hygiene, and sleep problems for 2 weeks and to evaluate the progress of the treatment. We will measure the following sleep variables: total sleep time, [44, 45] sleep onset latency, [36, 37, 45] wake after sleep onset, and sleep efficiency [46] by using the above tools. b. Effect on quality of sleep (1) Pittsburgh Sleep Quality [39, 47] is a questionnaire for measuring sleep quality and discomfort for the past month. It consists of 7 subfactors and scores from 0 to 21 points. (2) Insomnia Severity Index was developed to assess insomnia and is a 5-point cut-off self-report scale consisting of a total of 7 items. A higher score represents more severe insomnia. The secondary outcome measures are as follows: Secondary medical outcomes including depression, stress, anxiety, decreased fatigue, and quality of life measured using the Hamilton Depression Scale, [48] Beck Depression Inventory, [49] Perceived Stress Scale, [50, 51] State-Trait Anxiety Inventory State Version, [52] Quality of life as measured by validated assessment tools such as the Stroke Specific Quality of Life Scale, [53] 36-Item Short Form Health Survey, [54] and Fatique-FSI.
[55]
Study selection
The study selection will be conducted by 2 independent researchers according to the aforementioned selection criteria. After removing duplicates, we will review the titles and abstracts of the searched studies for relevance and then evaluate the full texts of the remaining studies for eligibility. Any disagreement on study selection will be resolved through discussion with other researchers and reviewers. The literature selection process will be reported in accordance with the PRISMA guidelines.
[56]
Data extraction
Two independent researchers, using a standardized data collection form, will perform and cross check the data extraction. Discrepancies will be resolved through discussion with other researchers. The extracted items will include the first author's name; year of publication; country; sample size and number of dropouts; details about the participants, intervention, and Table 2 The studies analytical criteria factors and framework (search strategies using PICO).
Criteria factor Standard contents
Research method RCT studies as a quantitative research method (except for retrospective studies; in vivo, in vitro, case reports or studies; qualitative studies; and uncontrolled trials) Research design RCT studies Purpose Rresearch purposes should be revealed.
Participants/patients
Participants with a diagnosis of insomnia sleep disorder using standardized diagnostic tools such as the DSM-5. There will be no restriction on the sex or race of the participants. Intervention/moderate variables Mindfulness-based meditation programs, cognitive behavioral therapy programs Comparator There is no restriction. Outcomes -Effect on sleep time (total sleep time, [35] sleep onset latency, [36, 37] wake after sleep onset, [38] sleep efficiency) -Effect on quality of sleep (Pittsburgh Sleep Quality, [39] comparisons or control; duration of the intervention and main outcomes; and adverse effects. Two independent researchers will then organize and code the extracted data using Excel 2007 (Microsoft, Redmond, WA) that will then be shared among researchers using Dropbox (Dropbox, Inc., CA) folders. If the obtained data are insufficient or ambiguous, we will contact the corresponding authors of the included studies via e-mail to request additional information.
2.6. Quality assessment 2.6.1. Assessment of risk of bias. We will independently assess the risk of bias using Cochrane's assessment of risk of bias. [57] Two independent researchers will assess the methodological quality of the included studies and the quality of evidence for each main finding. Discrepancies will be resolved through discussion with other researchers. To assess the evidence of RCT-based studies, we will assess the random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessments, incomplete outcome data, selective reporting, and other biases for each included study. Each domain will be categorized into one of 3 groups: "yes means low risk," "unclear means insufficient information," and "no means high risk." Each evaluation will be recorded in an Excel 2007 (Microsoft) spreadsheet and will be shared among researchers in Dropbox (Dropbox Inc) folders. The evaluated results will be presented in a full review using Review Manager Version 5.3 (Cochrane, London, UK). The list used for the assessment of the risk of bias is shown in Table 3 . Table 3 Cochrane's assessment of risk of bias.
Item Criteria
Sequence generation
Yes
• Referring to a random number table, using a computer random number generator, coin tossing, shuffling cards or envelopes, throwing dice, drawing of lots, minimization *
No
• Using an open random allocation schedule (e.g., a list of random numbers), assignment envelopes were used without appropriate safeguards, alternation or rotation, date of birth, case record number, any other explicitly unconcealed procedure Allocation Concealment
Yes
• No blinding, but the review authors judge that the outcome and outcome measurements are not likely to be influenced by lack of blinding;
• Blinding of participants and key study personnel ensured, and unlikely that the blinding could have been broken;
• Either participants or some key study personnel were not blinded, but outcome assessment was blinded and the non-blinding of others unlikely to introduce bias No
• No blinding or incomplete blinding, and the outcome or outcome measurement is likely to be influenced by lack of blinding;
• Blinding of key study participants and personnel attempted, but likely that the blinding could have been broken;
• Either participants or some key study personnel were not blinded, and the non-blinding of others likely to introduce bias Blinding Yes • No blinding, but the review authors judge that the outcome and outcome measurements are not likely to be influenced by lack of blinding;
• Either participants or some key study personnel were not blinded, and the non-blinding of others likely to introduce bias Incomplete outcome data
• No missing outcome data;
• Reasons for missing outcome data unlikely to be related to true outcome • Missing outcome data balanced in numbers across intervention groups, with similar reasons for missing data across groups;
• For dichotomous outcome data, the proportion of missing outcomes compared with observed event risk not enough to have a clinically relevant impact on the intervention effect estimate; • For continuous outcome data, plausible effect size among missing outcomes not enough to have a clinically relevant impact on observed effect size; • Missing data have been imputed using appropriate methods No
• Reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or reasons for missing data across intervention groups; • For dichotomous outcome data, the proportion of missing outcomes compared with observed event risk enough to induce clinically relevant bias in intervention effect estimate; • For continuous outcome data, plausible effect size among missing outcomes enough to induce clinically relevant bias in observed effect size; • "As-treated" analysis performed with substantial departure of the intervention received from that assigned at randomization; • Potentially inappropriate application of simple imputation Selective outcome reporting
• The study protocol is available and all of the study's pre-specified (primary and secondary) outcomes that are of interest in the review have been reported in the pre-specified way; • The study protocol is not available but it is clear that the published reports include all expected outcomes, including those that were prespecified No
• Not all of the study's pre-specified primary outcomes have been reported;
• One or more primary outcomes is reported using measurements, analysis methods, or subsets of the data (e.g., subscales) that were not pre-specified; • One or more reported primary outcomes were not pre-specified (unless clear justification for their reporting is provided, such as an unexpected adverse effect); • One or more outcomes of interest in the review are reported incompletely so that they cannot be entered in a meta-analysis;
• The study report fails to include results for a key outcome that would be expected to have been reported for such a study Other potential threats to validity
• Had a potential source of bias related to the specific study design used; or • Stopped early due to some data-dependent process (including a formal-stopping rule); or • Had extreme baseline imbalance; or • Has been claimed to have been fraudulent; or • Had some other problem No
• Insufficient information to assess whether an important risk of bias exists;
• Insufficient rationale or evidence that an identified problem will introduce bias * Minimization may be implemented without a random element, and this is considered to be equivalent to being random. 
Data synthesis and analysis
The data synthesis and analysis will be performed using Review Manager Version 5.3 and CMA 2.0 (Comprehensive MetaAnalysis software 2.0) and shared among researchers in Dropbox folders. Descriptive analyses of the details of the participants, interventions, and outcomes will be conducted for all included studies. A quantitative synthesis will be performed if there are studies using the same types of intervention, comparison, and outcome measures. The data will be pooled as the mean difference or standardized mean difference with 95% confidence intervals (CI s) for continuous outcomes. The heterogeneity of effect sizes will be assessed using the I-squared statistic. We will consider I-squared values greater than 50% and 75% indicative of substantial and high heterogeneity, respectively. In the meta-analyses, a random effects model will be used when the heterogeneity is significant (an I-squared value >75%), while a fixed effects model will be used when the heterogeneity is non-significant. A fixed effects model will be also used when the number of studies included in the metaanalysis is very small, where inter-study variance estimates have poor accuracy. [58, 59] When it is believed that the heterogeneity is too high for the results to be synthesized (an I-squared value >75%), a subgroup analysis will be conducted as follows to determine the cause of heterogeneity.
Subgroup analysis
If the heterogeneity is evaluated as significant (an I-squared value >75%) and the necessary data are available, we will conduct a subgroup analysis to account for the heterogeneity. A subgroup analysis will be conducted according to the following criteria:
(1) the intervention program kind; (2) the intervention program period and time; and (3) controls and comparators.
Sensitivity analysis
To identify the robustness of the meta-analysis result, we will perform sensitivity analyses by determining the effects of excluding (1) studies with high risks of bias, (2) studies with missing data, and (3) outliers.
Assessment of reporting bias
If there are more than 10 trials included in the analysis, reporting biases such as publication bias will be assessed by using funnel plots. When reporting bias is implied by funnel plot asymmetry, we will attempt to explain possible reasons.
Ethics and dissemination
Ethical approval will not be needed because the data used in this systematic review will not be individual patient data and there will be no concerns regarding privacy. The results will be disseminated by the publication of a manuscript in a peerreviewed journal or presentation at a relevant conference.
Discussion
Insomnia disorder is one of the most common illnesses in modern populations. If insomnia persists, it causes a decline in productivity and quality of life. [60] Thus, if patients with insomnia are not adequately treated, [15, 61] it may persist for years after onset. [62] The patients who are treated for insomnia in clinical practice are mainly prescribed medication. [61] However, the drug prescribed should be considered with the patient's characteristics, such as the cause, duration, and intensity of the patient's insomnia. Long-term treatment with medication may also increase patient dependence. [63] Therefore, the sleep disorder is an involuntary disease that cannot be cured by medication but cannot be controlled by the will of the individual and it is changing the perception that it is a disorder that requires therapeutic intervention. And in clinical view, it has avoided the side effects of drugs and increased the use of various programs using psychological interventions in a safe environment.
Therefore, recently, the number of studies on MM and CBT, psychological interventions used to treat insomnia disorder has increased. [14, 19] In addition, this psychological intervention can actually prove and show the correlation between psychology and behavior, that is, human cognition, behavior, and emotion. [64] The purpose of this study is to investigate the clinical efficacy of standardized MM and CBT [47, 65, 66] programs for solving the sleep problems of the subjects with insomnia using data from studies published by June 2018. We believe that the results of this systematic review will enable clinicians to optimize treatment protocols for patients with insomnia and to introduce safe and effective sleep disorder treatment strategies for use in clinical settings. The results of this review will also provide a broader evidence base for psychological intervention beside pharmacotherapy for patients with insomnia. In addition, policy makers will be able to confirm the effectiveness of MM and CBT [47] programs as therapeutic interventions, which are currently covered by public insurance. Finally, it is expected that it will be possible to provide basic data for the scientific theory of ShimJuShinJi (that the heart governs the mind), [64] demonstrating the correlation between mind and body, which is the viewpoint of Oriental medicine.
